Lechowicz then set about gathering data to explore hypotheses concerning gypsy moth feeding preferences, one of which involved the timing of leaf emergence relative to the dispersal of newly hatched caterpillars. It was this hypothesis that drew him to leaf phenology. In 1983, he said, he found time to "walk a forest transect daily to score leaf phenophase [the annually reoccurring stages in a perennial plant's leaf production] on a hundred or so individual trees, and often just to sit quietly in the woods and reflect on the ideas in the paper. Sabbaticals are truly a blessing!" (M. Lechowicz and S. S. Renner, personal communication) .
Rereading "Why Do Temperate Deciduous Trees Leaf out at Different Times?" I'm struck by the extent to which Lechowicz was willing to attribute phenological strategies to history, including Tertiary paleoenvironments. While it may be easy to assert that climates 66-2.58 million years ago have shaped the traits we see today, demonstrating it is anything but trivial. Lechowicz attempted to do this by finding seemingly nonadaptive plant functional features, such as largediameter vessels and ring porosity in species of xeric habitats (where cavitation in winter should not be an issue), which he then sought to explain as historic legacies. To detect evolutionary conservatism of leaf-out times, Lechowicz also drew a phylogenetic scheme (see fig. 1 ), which was prepared with the help of his wife, plant systematist Marcia Waterway. It illustrates relationships as inferred from the 1968 family-level classification of Arthur Cronquist (The Evolution and Classification of Flowering Plants, Houghton Mifflin, New York). What was lacking in 1984, of course, was information we have available today on clade divergence times based on molecular clocks. However, many of Cronquist's groups of tree genera are no different than those based on DNA-based phylogenies.
Lechowicz's 1984 paper is full of ideas and hypotheses. What now seems especially prescient is his idea that present-day phenology reflects climates in the distant past. What Lechowicz suggested was "that our present forest trees stem from ancient lineages that have grown together in various mesophytic forest communities for a very long time" (p. 829). Groups he saw as having originated primarily in tropical or subtropical climates include Nyssa, Juglans, Diospyros, Liquidambar, Carya, Fagus, and Liriodendron. These he expected to be especially susceptible to late-spring frost damage, which would explain why their species leaf out later than species that have occupied primarily temperate habitats throughout their geological history. Nobody before Lechowicz had looked at leaf-out strategies in such phylogenetic-historic light. Lechowicz's paper is also among the earliest efforts to detect statistical linkages between climatic factors and plant traits over a broad spectrum of environmental conditions (data from numerous stations in Europe and Canada are analyzed).
Lechowicz found that early-leafing trees tend to have smaller xylem vessels and diffuse-porous wood, whereas lateleafing trees have wider vessels and are ring porous (his fig. 8 ).
The suggested adaptive value of these traits was that early spring bud break requires sufficient water to refill embolisms that have occurred over the winter, this being easier with narrower vessels. However, Lechowicz stressed that this could not be the whole story because many species in genera with diffuse-porous wood, such as Tilia and Platanus, which have uniformly small vessel elements, leaf out as late as, or even later than, some ring-porous species. Only historical conditions can explain flushing times and vessel traits. However, experimental approaches that go beyond statistical trait correlations are now needed ("Universal Hydraulics of the Flowering Plants: Vessel Diameter Scales with Stem Length across Angiosperm Lineages, Habits and Climates," Ecology Letters 17:988-997).
Another hypothesis originating with Lechowicz is that the time of the last killing frost in spring is a key determinant of leaf-out strategy. As long as they are dormant, buds can sustain frost without damage, but as soon as they have burst, young leaves become highly susceptible to spring night frosts. It is, therefore, not the duration of winter frost that determines safe leaf-out times but instead the average date of the last nocturnal spring frost. Figure 4 in Lechowicz's paper shows that between 1883 and 1912, near the shore of Lake Erie, the last killing frost on average occurred on May 12. The figure further shows that 11 species leaf out before that date and 16 after. However, Lechowicz lacked data on differences among these species in the susceptibility of young leaves to frost damage. Indeed, the relationship between species' flushing strategies and the last mean spring killing frosts that they experienced in the past remains untested.
Third, and related to his spring frost hypothesis as a determinant of leaf-out timing, Lechowicz suspected that leaf-out strategies are inherited and that species from lineages with a more southerly (subtropical or tropical) background may retain relatively low frost tolerance or other physiological traits Figure 1 : Reproduction of figure 6: approximate phylogenetic relationships for the genera discussed in Lechowicz (1984) . Open circles p deciduous trees with diffuse-porous wood anatomy; half-closed circles p semi-ring-porous wood; closed circles p ring-porous wood.
that are less easily changed than leaf-out times. When grown under the same conditions, they should, therefore, leaf out consistently later than species with a mainly temperate distribution, a suggestion supported by work carried out in botanical gardens ("Common Garden Comparison of the Leaf-Out Phenology of Woody Species from Different Native Climates, Combined with Herbarium Records, Forecasts Long-Term Change," Ecology Letters 17:1016-1025).
In conclusion, The American Naturalist has more than kept its initial promise to help its readers understand the periodic behavior of animals and plants. Daring hypotheses such as those put forward by Lechowicz, supported by limited data and statistics, probably have a harder time getting published in the journal today. Too bad we cannot know which of the 2016 papers in the journal will turn out especially influential by 2046.
